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(57) ABSTRACT 

Monitoring oral intake of consumable items may include 
aggregating, using a processor, oral intake information for a 
user from a plurality of devices belonging to a same device 
domain of the user in real time and comparing, using the 
processor, the oral intake information with a user profile of 
the user. An instruction for a selected device of the plurality 
of devices may be generated, using the processor, according 
to the comparing. The instruction may be sent to the selected 
device, using the processor. The selected device may 
execute the instruction. 
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MONITORING AND STATUS DETECTION 
FOR CONSUMABLE TEMIS 

BACKGROUND 

0001. The embodiments described within this disclosure 
relate to monitoring and status detection for consumable 
items. More particularly, the embodiments described herein 
relate to utilizing an Internet of Things for monitoring and 
status detection for consumable items. 

0002 Many people attempt to track their food consump 
tion. For example, U.S. Pat. Pub. No. 2013/0273506A1 
discloses “an automated food intake data acquisition and 
monitoring system.” U.S. Pat. Pub. No. 2014/0315162A1 
discloses 'system and methods for monitoring food con 
Sumption.” Other systems rely upon the user to manually 
record consumed meals, vitamins, and/or medications using 
a journal, whether handwritten or electronic, through social 
media, or the like. 
0003. Some food tracking solutions attempt to automate 
tracking by utilizing specialized hardware. Often, the user 
does not have continuous access to this specialized hard 
ware. Without access to the specialized hardware throughout 
the course of one or more day(s), week(s), or month(s), it 
becomes unlikely that the user will obtain an accurate 
representation of what he or she has consumed. With respect 
to systems that rely upon manual data entry, the user may 
simply forget to log one or more meals. Inaccurate tracking 
is often a contributing factor to one's inability to meet 
particular nutritional or health objectives and may lead to 
more severe consequences such as illness. 
0004. Other food tracking solutions tend to focus on 
caloric intake without attempting to ascertain what the user 
is consuming and/or the context in which the consumption 
takes place. This may lead to situations where a user takes 
a medication in error or not at all, experiences adverse 
reactions to particular ingested items or combinations of 
ingested items, consumes unsafe food, or the like. 

SUMMARY 

0005. A method of monitoring oral intake of consumable 
items may include aggregating, using a processor, oral 
intake information for a user from a plurality of devices 
belonging to a same device domain of the user in real time, 
comparing, using the processor, the oral intake information 
with a user profile of the user, and generating, using the 
processor, an instruction for a selected device of the plurality 
of devices according to the comparing. The method may 
include sending, using the processor, the instruction to the 
selected device, wherein the selected device executes the 
instruction. 

0006. In one aspect, the method may include determining 
a status of the selected device of the device domain. The 
instruction may also be generated according to the status of 
the selected device. For example, the status of the device 
may indicate a particular operating state and/or status Such 
as open, closed, locked, unlocked, etc. 
0007. In another aspect, the oral intake information may 
specify a plurality of available consumable items. The 
method may include detecting removal of a consumable 
item from an appliance device of the device domain and 
marking the consumable item as unavailable responsive to 
the detecting. 
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0008. The method may include correlating consumption 
data with biometric data for the user, detecting a user pattern 
from the correlated consumption data and biometric data, 
and sending an instruction, e.g., a further instruction, deter 
mined according to the biometric data for the user pattern, 
to the selected device of the device domain. The further 
instruction may specify the observed user pattern, a recom 
mendation, or the like. 
0009 Comparing the oral intake information may include 
comparing a visual feature of a consumable item with a 
reference visual feature of an unexpired version of the 
consumable item (or an expired version of the consumable 
item) and determining whether the consumable item is 
expired according to the comparing of the visual feature 
with the reference visual feature. 
0010 Comparing the oral intake information may include 
comparing an expiration date of a consumable item with a 
current date and determining whether the consumable item 
is expired or is to expire within a predetermined amount of 
time. 
0011 Comparing the oral intake information may include 
retrieving ingredients for each of a plurality of variations, 
e.g., recipes, of a detected consumable item, comparing an 
allergen of the user from the user profile with the ingredients 
of the plurality of variations of the consumable item, and 
determining a probability of the consumable item including 
the allergen. 
0012. A system for monitoring oral intake of consumable 
items may include a processor programmed to initiate 
executable operations. The executable operations may 
include aggregating oral intake information for a user from 
a plurality of devices belonging to a same device domain of 
the user in real time, comparing the oral intake information 
with a user profile of the user, generating an instruction for 
a selected device of the plurality of devices according to the 
comparing, and sending the instruction to the selected 
device, wherein the selected device executes the instruction. 
0013 The processor may be programmed to initiate 
executable operations including determining a status of the 
selected device of the device domain. The instruction may 
also be generated according to the status of the selected 
device. For example, the status of the device may indicate a 
particular operating state such as open, closed, locked, 
unlocked, etc. 
0014. In one aspect, the oral intake information may 
specify a plurality of available consumable items. The 
processor may be programmed to initiate executable opera 
tions including detecting removal of a consumable item 
from an appliance device of the device domain and marking 
the consumable item as unavailable responsive to the detect 
ing. 
0015 The processor may be programmed to initiate 
executable operations including correlating consumption 
data with biometric data for the user, detecting a user pattern 
from the correlated consumption data and biometric data, 
and sending a further instruction, determined according to 
the biometric data for the user pattern, to the selected device 
of the device domain. The further instruction may specify 
the observed user pattern, a recommendation, or the like. 
0016 Comparing the oral intake information may include 
comparing a visual feature of a consumable item with a 
reference visual feature of an unexpired version of the 
consumable item (or an expired version of the consumable 
item) and determining whether the consumable item is 
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expired according to the comparing of the visual feature 
with the reference visual feature. 
0017 Comparing the oral intake information may include 
comparing an expiration date of a consumable item with a 
current date and determining whether the consumable item 
is expired or is to expire within a predetermined amount of 
time. 
0018 Comparing the oral intake information may include 
retrieving ingredients for each of a plurality of variations, 
e.g., recipes, of a detected consumable item, comparing an 
allergen of the user from the user profile with the ingredients 
of the plurality of variations of the consumable item, and 
determining a probability of the consumable item including 
the allergen. 
0019. A computer program product may include a com 
puter readable storage medium having program code stored 
thereon for monitoring oral intake of consumable items. The 
program code may be executable by a processor to perform 
a method. The method may include aggregating, using a 
processor, oral intake information for a user from a plurality 
of devices belonging to a same device domain of the user in 
real time, comparing, using the processor, the oral intake 
information with a user profile of the user, and generating, 
using the processor, an instruction for a selected device of 
the plurality of devices according to the comparing. The 
method may include sending, using the processor, the 
instruction to the selected device, wherein the selected 
device executes the instruction. 
0020. In one aspect, the method may include determining 
a status of the selected device of the device domain. The 
instruction may also be generated according to the status of 
the selected device. For example, the status of the device 
may indicate a particular operating State Such as open, 
closed, locked, unlocked, etc. 
0021. In another aspect, the oral intake information may 
specify a plurality of available consumable items. The 
method may include detecting removal of a consumable 
item from an appliance device of the device domain and 
marking the consumable item as unavailable responsive to 
the detecting. 
0022. The method may also include correlating consump 
tion data with biometric data for the user, detecting a user 
pattern from the correlated consumption data and biometric 
data, and sending an instruction, e.g., a further instruction, 
determined according to the biometric data for the user 
pattern, to the selected device of the device domain. The 
further instruction may specify the observed user pattern, a 
recommendation, or the like. 
0023 Comparing the oral intake information may include 
comparing a visual feature of a consumable item with a 
reference visual feature of an unexpired version of the 
consumable item (or an expired version of the consumable 
item) and determining whether the consumable item is 
expired according to the comparing of the visual feature 
with the reference visual feature. 
0024 Comparing the oral intake information may include 
comparing an expiration date of a consumable item with a 
current date and determining whether the consumable item 
is expired or is to expire within a predetermined amount of 
time. 
0025 Comparing the oral intake information may include 
retrieving ingredients for each of a plurality of variations, 
e.g., recipes, of a detected consumable item, comparing an 
allergen of the user from the user profile with the ingredients 
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of the plurality of variations of the consumable item, and 
determining a probability of the consumable item including 
the allergen. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026 FIG. 1 depicts a cloud computing node according 
to an embodiment of the present invention. 
0027 FIG. 2 depicts a cloud computing environment 
according to an embodiment of the present invention. 
0028 FIG. 3 depicts abstraction model layers according 
to an embodiment of the present invention. 
0029 FIG. 4 is a block diagram illustrating an exemplary 
architecture for oral intake monitoring and status detection 
of consumable items. 
0030 FIG. 5 is a flow chart illustrating an exemplary 
method of oral intake monitoring. 
0031 FIG. 6 is a flow chart illustrating an exemplary 
method of providing real time dietary recommendations. 
0032 FIG. 7 is a flow chart illustrating an exemplary 
method of expiration status detection. 
0033 FIG. 8 is a flow chart illustrating another exem 
plary method of expiration status detection. 
0034 FIG. 9 is a flow chart illustrating an exemplary 
method of allergy status detection and prevention. 
0035 FIG. 10 is a flow chart illustrating an exemplary 
method of status detection for consumable items. 
0036 FIG. 11 is a flow chart illustrating an exemplary 
method of monitoring oral intake for consumable items. 

DETAILED DESCRIPTION 

0037. While the disclosure concludes with claims defin 
ing novel features, it is believed that the various features 
described herein will be better understood from a consider 
ation of the description in conjunction with the drawings. 
The process(es), machine(s), manufacture(s) and any varia 
tions thereof described within this disclosure are provided 
for purposes of illustration. Any specific structural and 
functional details described are not to be interpreted as 
limiting, but merely as a basis for the claims and as a 
representative basis for teaching one skilled in the art to 
variously employ the features described in virtually any 
appropriately detailed structure. Further, the terms and 
phrases used within this disclosure are not intended to be 
limiting, but rather to provide an understandable description 
of the features described. 
0038. This disclosure relates to monitoring and status 
detection for consumable items. More particularly, this 
disclosure relates to utilizing an Internet of Things for 
performing monitoring and status detection for consumable 
items. In accordance with the inventive arrangements 
described herein, user consumption of consumable items 
Such as food, medications, and/or vitamins, may be tracked 
using an Internet of Things (IOT). As defined within this 
disclosure, the term “Internet of Things” or “IOT” means a 
computing environment in which devices are embedded in 
physical objects which enable the physical objects to 
achieve greater value and service by exchanging data with 
other systems and/or other connected devices. Each physical 
object is uniquely identifiable through its embedded device 
(s) and is able to interoperate within an Internet infrastruc 
ture. 

0039. One or more devices belonging to a same device 
domain, for example, may be used to collect and/or generate 
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oral intake information for a user. A device domain, in 
general, refers to a logical grouping of devices part of an 
IOT environment. The devices may be logically grouped 
according to individual, location, group association, etc. The 
oral intake information may be aggregated from one or more 
of the devices of the device domain. In tracking, the par 
ticular item(s) being consumed may be identified as part of 
oral intake information that is stored within the system. 
Further, the quantity of items consumed, e.g., portions, may 
also be determined as part of the oral intake information. 
0040. In one aspect, a historical record may be created 
from the oral intake information for the user. The system, for 
example, may determine user patterns relating to health and 
behavior. Further, the system may determine user patterns 
relating to health and behavior for a larger set of devices 
and/or users, e.g., across multiple device domains. The 
larger, or “global,” health and behavior patterns may be 
applied to a particular user to determine recommendations, 
provide guidance, perform comparisons, or the like. 
0041. In another aspect, the user may be associated with 
a user profile stored in a computer readable storage medium. 
The user profile may include, but is not limited to, the oral 
intake information (e.g., including historical oral intake 
information), one or more objectives, medical information, 
which may include allergy information, and/or personal 
biological response information for the user. Utilizing the 
user profile, a system may detect consumable items, e.g., in 
real time using one or more devices of a device domain of 
an IOT, and determine a status of the one or more consum 
able items. The status may be sent to a device of the device 
domain of the user. The status may be sent in real time. The 
status may be determined, at least in part, according to a 
comparison of the consumable item(s) and/or attributes 
thereof, with the user profile. 
0042. The term “consumable item,” as defined herein, 
refers to an object that may be orally ingested by a user. In 
one aspect, a consumable item includes items consumed for 
purposes of medical treatment, nourishment, health, and/or 
wellness. The consumption of a consumable item by a user, 
under normal circumstances, e.g., when following known 
instructions and/or standard protocols for perishable items, 
may not be harmful to the user. Examples of consumable 
items may include, but are not limited to, food, medication, 
vitamins, health supplements, and the like. It should be 
appreciated, however, that the inventive arrangements 
described herein may also be used to prevent consumption 
of items that, while consumable, are not digestible. For 
example, the system may recognize particular items that 
may be, or are about to be, consumed by a child Such as 
small toys or the like that are not digestible and provide an 
alert status. 

0043. A “status,” as applied to a consumable item, is an 
indication of whether a particular consumable item, or 
consumable items, may be orally ingested by a user. Exem 
plary statuses of consumable items may include, but are not 
limited to, “about to expire.” “expired,” “allergen,” “do not 
consume.” “consume,” “non-digestible.” etc. A status may 
be sent as an electronic message and, as Such, may include 
additional content beyond the general indication of whether 
the particular consumable item(s) may be orally ingested. 
0044) For example, a status may be sent as part of an 
instruction or instruction(s). The instruction(s) are execut 
able and, when received and executed by a device of a 
device domain of a user, cause the device to initiate one or 
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more executable operations. Such executable operations 
may include providing notifications on a display screen, 
providing audible notifications, sending electronic mes 
sages, locking or unlocking a Smart appliance type of device 
or other device, or the like. As will be described in further 
detail herein, the status of one or more consumable items 
may be determined through an analysis of the user profile 
and interaction of data stored therein such as oral intake 
information, oral intake instructions, user objectives, and the 
like. 
0045. Several additional definitions that apply throughout 
this document now will be presented. As defined herein, the 
term “device domain” means a plurality of devices of an IOT 
that are associated with a particular user or group of asso 
ciated users. Devices within a same device domain share 
information directly with one another or with one another 
via a remote or other communication system or network. An 
exemplary device domain may include a personal computer 
of a user, a mobile phone of the user, a smart watch of the 
user, Smart glasses of the user, Smart appliances of the user, 
etc. A device domain may be extended to include devices 
belonging to a group of related users, e.g., devices of family 
members or devices belonging to members of a business 
organization. 
0046. As defined herein, the term “device community” 
means a set of one or more device domains and at least one 
community IOT concentrator to which devices in the one or 
more device domains are communicatively linked. 
0047. As defined herein, the term “global IOT commu 
nity” means a system, including at least one enterprise IOT 
concentrator, which acquires and processes information 
from a plurality of device communities. 
0048. As defined herein, the term “community IOT con 
centrator” means a system, including at least one processor 
and memory, configured to provide analytical processing 
and data in Support of a set of one or more device domains. 
0049. As defined herein, the term “enterprise IOT con 
centrator” means a system, including at least one processor 
and memory, configured to provide analytical processing 
and data in Support of a set of one or more device commu 
nities. 
0050. As defined herein, the term “user pattern” means 
data representing traits, acts, tendencies and/or observable 
characteristics of a user relating to oral intake of the user. A 
user pattern may be generated for a user by processing data 
generated by a user's interaction with one or more devices 
of a device domain. 
0051. For purposes of simplicity and clarity of illustra 
tion, elements shown in the figures have not necessarily been 
drawn to Scale. For example, the dimensions of some of the 
elements may be exaggerated relative to other elements for 
clarity. Further, where considered appropriate, reference 
numbers are repeated among the figures to indicate corre 
sponding, analogous, or like features. 
0052. It is understood in advance that although this 
disclosure includes a detailed description on cloud comput 
ing, implementation of the teachings recited herein are not 
limited to a cloud computing environment. Rather, embodi 
ments of the present invention are capable of being imple 
mented in conjunction with any other type of computing 
environment now known or later developed. 
0053 Cloud computing is a model of service delivery for 
enabling convenient, on-demand network access to a shared 
pool of configurable computing resources (e.g. networks, 
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network bandwidth, servers, processing, memory, storage, 
applications, virtual machines, and services) that can be 
rapidly provisioned and released with minimal management 
effort or interaction with a provider of the service. This cloud 
model may include at least five characteristics, at least three 
service models, and at least four deployment models. 
0054 Characteristics are as follows: 
0.055 On-demand self-service: a cloud consumer can 
unilaterally provision computing capabilities, such as server 
time and network storage, as needed automatically without 
requiring human interaction with the service's provider. 
0056 Broad network access: capabilities are available 
over a network and accessed through standard mechanisms 
that promote use by heterogeneous thin or thick client 
platforms (e.g., mobile phones, laptops, and PDAs). 
0057 Resource pooling: the provider's computing 
resources are pooled to serve multiple consumers using a 
multi-tenant model, with different physical and virtual 
resources dynamically assigned and reassigned according to 
demand. There is a sense of location independence in that 
the consumer generally has no control or knowledge over 
the exact location of the provided resources but may be able 
to specify location at a higher level of abstraction (e.g., 
country, state, or datacenter). 
0058 Rapid elasticity: capabilities can be rapidly and 
elastically provisioned, in Some cases automatically, to 
quickly scale out and rapidly released to quickly scale in. To 
the consumer, the capabilities available for provisioning 
often appear to be unlimited and can be purchased in any 
quantity at any time. 
0059 Measured service: cloud systems automatically 
control and optimize resource use by leveraging a metering 
capability at Some level of abstraction appropriate to the 
type of Service (e.g., storage, processing, bandwidth, and 
active user accounts). Resource usage can be monitored, 
controlled, and reported providing transparency for both the 
provider and consumer of the utilized service. 
0060 Service Models are as follows: 
0061 Software as a Service (SaaS): the capability pro 
vided to the consumer is to use the providers applications 
running on a cloud infrastructure. The applications are 
accessible from various client devices through a thin client 
interface Such as a web browser (e.g., web-based e-mail). 
The consumer does not manage or control the underlying 
cloud infrastructure including network, servers, operating 
systems, storage, or even individual application capabilities, 
with the possible exception of limited user-specific applica 
tion configuration settings. 
0062 Platform as a Service (PaaS): the capability pro 
vided to the consumer is to deploy onto the cloud infra 
structure consumer-created or acquired applications created 
using programming languages and tools Supported by the 
provider. The consumer does not manage or control the 
underlying cloud infrastructure including networks, servers, 
operating systems, or storage, but has control over the 
deployed applications and possibly application hosting envi 
ronment configurations. 
0063 Infrastructure as a Service (IaaS): the capability 
provided to the consumer is to provision processing, storage, 
networks, and other fundamental computing resources 
where the consumer is able to deploy and run arbitrary 
Software, which can include operating systems and applica 
tions. The consumer does not manage or control the under 
lying cloud infrastructure but has control over operating 
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systems, storage, deployed applications, and possibly lim 
ited control of select networking components (e.g., host 
firewalls). 
0064 Deployment Models are as follows: 
0065 Private cloud: the cloud infrastructure is operated 
solely for an organization. It may be managed by the 
organization or a third party and may exist on-premises or 
off-premises. 
0.066 Community cloud: the cloud infrastructure is 
shared by several organizations and Supports a specific 
community that has shared concerns (e.g., mission, security 
requirements, policy, and compliance considerations). It 
may be managed by the organizations or a third party and 
may exist on-premises or off-premises. 
0067. Public cloud: the cloud infrastructure is made 
available to the general public or a large industry group and 
is owned by an organization selling cloud services. 
0068 Hybrid cloud: the cloud infrastructure is a compo 
sition of two or more clouds (private, community, or public) 
that remain unique entities but are bound together by stan 
dardized or proprietary technology that enables data and 
application portability (e.g., cloud bursting for load-balanc 
ing between clouds). 
0069. A cloud computing environment is service oriented 
with a focus on statelessness, low coupling, modularity, and 
semantic interoperability. At the heart of cloud computing is 
an infrastructure comprising a network of interconnected 
nodes. 

0070 Referring now to FIG. 1, a schematic of an 
example of a cloud computing node is shown. Cloud com 
puting node 10 is only one example of a suitable cloud 
computing node and is not intended to suggest any limitation 
as to the scope of use or functionality of embodiments of the 
invention described herein. Regardless, cloud computing 
node 10 is capable of being implemented and/or performing 
any of the functionality set forth hereinabove. 
0071. In cloud computing node 10 there is a computer 
system/server 12, which is operational with numerous other 
general purpose or special purpose computing system envi 
ronments or configurations. Examples of well-known com 
puting systems, environments, and/or configurations that 
may be suitable for use with computer system/server 12 
include, but are not limited to, personal computer systems, 
server computer systems, thin clients, thick clients, hand 
held or laptop devices, multiprocessor systems, micropro 
cessor-based systems, set top boxes, programmable con 
Sumer electronics, network PCs, minicomputer systems, 
mainframe computer systems, and distributed cloud com 
puting environments that include any of the above systems 
or devices, and the like. 
0072 Computer system/server 12 may be described in 
the general context of computer system executable instruc 
tions, such as program modules, being executed by a com 
puter system. Generally, program modules may include 
routines, programs, objects, components, logic, data struc 
tures, and so on that perform particular tasks or implement 
particular abstract data types. Computer system/server 12 
may be practiced in distributed cloud computing environ 
ments where tasks are performed by remote processing 
devices that are linked through a communications network. 
In a distributed cloud computing environment, program 
modules may be located in both local and remote computer 
system storage media including memory storage devices. 
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0073. As shown in FIG. 1, computer system/server 12 in 
cloud computing node 10 is shown in the form of a general 
purpose computing device. The components of computer 
system/server 12 may include, but are not limited to, one or 
more processors or processing units 16, a system memory 
28, and a bus 18 that couples various system components 
including system memory 28 to processor 16. Bus 18 
represents one or more of any of several types of bus 
structures, including a memory bus or memory controller, a 
peripheral bus, an accelerated graphics port, and a processor 
or local bus using any of a variety of bus architectures. By 
way of example, and not limitation, Such architectures 
include Industry Standard Architecture (ISA) bus, Micro 
Channel Architecture (MCA) bus, Enhanced ISA (EISA) 
bus, Video Electronics Standards Association (VESA) local 
bus, and Peripheral Component Interconnects (PCI) bus. 
0074 Computer system/server 12 typically includes a 
variety of computer system readable media. Such media 
may be any available media that is accessible by computer 
system/server 12, and it includes both volatile and non 
Volatile media, removable and non-removable media. 
0075 System memory 28 can include computer system 
readable media in the form of volatile memory, such as 
random access memory (RAM)30 and/or cache memory 32. 
Computer system/server 12 may further include other 
removable/non-removable, volatile/non-volatile computer 
system storage media. By way of example only, storage 
system 34 can be provided for reading from and writing to 
a non-removable, non-volatile magnetic media (not shown 
and typically called a “hard drive”). Although not shown, a 
magnetic disk drive for reading from and writing to a 
removable, non-volatile magnetic disk (e.g., a "floppy 
disk”), and an optical disk drive for reading from or writing 
to a removable, non-volatile optical disk such as a CD 
ROM, DVD-ROM or other optical media can be provided. 
In Such instances, each can be connected to bus 18 by one 
or more data media interfaces. As will be further depicted 
and described below, memory 28 may include at least one 
program product having a set (e.g., at least one) of program 
modules that are configured to carry out the functions of 
embodiments of the invention. 
0076 Program/utility 40, having a set (at least one) of 
program modules 42, may be stored in memory 28 by way 
of example, and not limitation, as well as an operating 
system, one or more application programs, other program 
modules, and program data. Each of the operating system, 
one or more application programs, other program modules, 
and program data or some combination thereof, may include 
an implementation of a networking environment. Program 
modules 42 generally carry out the functions and/or meth 
odologies of embodiments of the invention as described 
herein. 
0077 Computer system/server 12 may also communicate 
with one or more external devices 14 Such as a keyboard, a 
pointing device, a display 24, etc.; one or more devices that 
enable a user to interact with computer system/server 12; 
and/or any devices (e.g., network card, modem, etc.) that 
enable computer system/server 12 to communicate with one 
or more other computing devices. Such communication can 
occur via Input/Output (I/O) interfaces 22. Still yet, com 
puter system/server 12 can communicate with one or more 
networks such as a local area network (LAN), a general wide 
area network (WAN), and/or a public network (e.g., the 
Internet) via network adapter 20. As depicted, network 
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adapter 20 communicates with the other components of 
computer system/server 12 via bus 18. It should be under 
stood that although not shown, other hardware and/or soft 
ware components could be used in conjunction with com 
puter system/server 12. Examples, include, but are not 
limited to: microcode, device drivers, redundant processing 
units, external disk drive arrays, RAID systems, tape drives, 
and data archival storage systems, etc. 
0078 Referring now to FIG. 2, illustrative cloud com 
puting environment 50 is depicted. As shown, cloud com 
puting environment 50 comprises one or more cloud com 
puting nodes 10 with which local computing devices used by 
cloud consumers, such as, for example, personal digital 
assistant (PDA) or cellular telephone 54A, desktop com 
puter 54B, laptop computer 54C, Smart glasses 54D, smart 
appliance 54E, and/or automobile computer system 54N 
may communicate. Examples of Smart appliance 54E may 
include, but are not limited to, microwaves, refrigerators, 
medication dispensers, pantries, and the like. Nodes 10 may 
communicate with one another. They may be grouped (not 
shown) physically or virtually, in one or more networks, 
such as Private, Community, Public, or Hybrid clouds as 
described hereinabove, or a combination thereof. This 
allows cloud computing environment 50 to offer infrastruc 
ture, platforms and/or software as services for which a cloud 
consumer does not need to maintain resources on a local 
computing device. It is understood that the types of com 
puting devices 54A-N shown in FIG. 2 are intended to be 
illustrative only and that computing nodes 10 and cloud 
computing environment 50 can communicate with any type 
of computerized device over any type of network and/or 
network addressable connection (e.g., using a web browser). 
(0079 Referring now to FIG. 3, a set of functional 
abstraction layers provided by cloud computing environ 
ment 50 (FIG. 2) is shown. It should be understood in 
advance that the components, layers, and functions shown in 
FIG. 3 are intended to be illustrative only and embodiments 
of the invention are not limited thereto. As depicted, the 
following layers and corresponding functions are provided: 
0080 Hardware and software layer 60 includes hardware 
and Software components. Examples of hardware compo 
nents include: mainframes 61; RISC (Reduced Instruction 
Set Computer) architecture based servers 62; servers 63; 
blade servers 64; storage devices 65; and networks and 
networking components 66. In some embodiments, software 
components include network application server software 67 
and database software 68. 
I0081 Virtualization layer 70 provides an abstraction 
layer from which the following examples of virtual entities 
may be provided: virtual servers 71; virtual storage 72: 
virtual networks 73, including virtual private networks: 
virtual applications and operating systems 74; and virtual 
clients 75. 
I0082 In one example, management layer 80 may provide 
the functions described below. Resource provisioning 81 
provides dynamic procurement of computing resources and 
other resources that are utilized to perform tasks within the 
cloud computing environment. Metering and pricing 82 
provide cost tracking as resources are utilized within the 
cloud computing environment, and billing or invoicing for 
consumption of these resources. In one example, these 
resources may comprise application Software licenses. Secu 
rity provides identity verification for cloud consumers and 
tasks, as well as protection for data and other resources. User 
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portal 83 provides access to the cloud computing environ 
ment for consumers and system administrators. Service level 
management 84 provides cloud computing resource alloca 
tion and management such that required service levels are 
met. Service Level Agreement (SLA) planning and fulfill 
ment 85 provide pre-arrangement for, and procurement of 
cloud computing resources for which a future requirement is 
anticipated in accordance with an SLA. 
0083 Workloads layer 90 provides examples of function 
ality for which the cloud computing environment may be 
utilized. Examples of workloads and functions which may 
be provided from this layer include: mapping and navigation 
91; software development and lifecycle management 92; 
virtual classroom education delivery 93; data analytics pro 
cessing 94; transaction processing 95; and oral intake moni 
toring and status detection of consumable items 96. 
0084 FIG. 4 is a block diagram illustrating an exemplary 
architecture 400. In one arrangement, architecture 400 may 
be used to implement oral intake monitoring and status 
detection of consumable items 96 of FIG. 3. It should be 
appreciated that architecture 400 is provided for purposes of 
illustration and, as Such, is not intended to limit the various 
embodiments described herein. 
0085. As pictured, architecture 400 may include a device 
community 402, a global IOT community 404, a device IOT 
dashboard 418, and a global IOT dashboard 434. Device 
community 402 may include a community IOT concentrator 
406 and device data 408. Community IOT concentrator 406 
may include personal pattern recognition engine 410, image 
analytics 412, oral consumption analyzer 414, and recom 
mendation engine 416. Global IOT community 404 may 
include an enterprise IOT concentrator 420. Enterprise IOT 
concentrator 420 may include device interaction analytics 
424, an adjusted intake monitoring calculator 426. IOT 
integration services 428, a nutritional fact finder 430, and a 
database 432. 

I0086. As pictured, one or more devices belonging to an 
IOT may be communicatively linked with architecture 400. 
A control panel 436, Smart glasses 438, one or more mobile 
devices 440, a Smart refrigerator 442, a Smart pantry 444, 
and any other devices including Smart appliances, biological 
sensors, medical and/or health monitors, etc., may be com 
municatively linked with architecture 400 and, more par 
ticular, to community IOT concentrator 406. For purposes of 
illustration, devices 436-444 may be part of a same device 
domain. For example, each of devices 436–444 may be 
associated with, or used by, a same user. In another example, 
each of devices 436-444 may be associated with, or used by, 
a same group of two or more related users, e.g., family 
members, members of business or other organization, or the 
like. 

0087 Architecture 400, as implemented and executed 
within one or more data processing systems, may also be 
coupled to one or more other systems. For example, as 
pictured, architecture 400 may be coupled to one or more 
external computing systems (systems) 446 and 454. Systems 
446 and 454 may be owned by, or otherwise associated with, 
a third party such as a store, retailer, or other provider of 
goods and/or services. System 446 may include an IOT 
nutritional consumption service 448, an expired food reposi 
tory 450, and a pharmaceutical database 452. System 454 
may include an IOT nutritional consumption service 456 and 
an expired food repository 458. In one exemplary imple 
mentation, systems 446 and 454 may be implemented as 
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cloud based systems that are utilized by the third parties 
described. In another aspect, systems 446 and 454 may be 
incorporated as part of architecture 400. 
I0088 Control panel 436 may be implemented as a Web 
based interface, e.g., a browser, an application, or the like, 
that executes on a device of a user. Control panel 436 
provides an interface through which a user may enter data, 
retrieve data, view real time data, and otherwise access data 
stored in the user's profile, e.g., within database 408 and/or 
432. For example, a user working through control panel 436 
may enter any information to be included in the user's 
profile including, but not limited to, personal data, medical 
history, prescribed medications, dietary and/or nutritional 
objectives, allergies to particular consumable items or other 
environmental factors, and the like. Control panel 436 may 
also operate as an interface through which statuses for 
consumable items may be provided to the user. 
I0089. Smart glasses 438, mobile devices 440, and/or a 
data processing system providing control panel 436 may 
include one or more applications executing therein. Further, 
devices 438, 440, and/or 436 (i.e., the data processing 
system providing control panel 436) may include one or 
more sensors including, but not limited to, an input audio 
transducer (e.g., a microphone) to capture audio, an output 
audio transducer (e.g., a speaker) to play audio, a camera to 
capture images and/or video, an accelerometer to capture 
acceleration data, a global positioning system (GPS) 
receiver to determine location, an eye tracking system to 
capture eye movements of a user, a gyroscope to capture 
orientation information, or the like. In another example, 
smart glasses 438, mobile devices 440, and/or control panel 
436 may include one or more biological sensors that may be 
configured to capture heart rate, blood pressure, or the like. 
0090 Smart refrigerator 442 may include a display 
screen located on an outer portion of Smart refrigerator 442 
to display messages, a microphone to receive audio data, a 
keyboard entry device (which may also be implemented as 
a touchscreen), or the like. Smart refrigerator 442 may 
include one or more cameras located internally that permit 
Smart refrigerator 442 to capture image data of consumable 
items stored therein. Smart pantry 444 may be similarly 
configured with one or more I/O devices allowing a user to 
interact with Smart pantry 444 and with one or more cameras 
located inside that permit Smart pantry 444 to capture 
images of the objects located inside. Both Smart refrigerator 
442 and Smart pantry may include I/O devices that allow the 
devices to communicate with community IOT concentrator 
406. 

0091 Data received from devices 436–444, e.g., oral 
intake information, may be stored in device data 408. Data 
stored in device data 408 may include any of the audio, 
images, video, acceleration data, gyroscopic data, biological 
sensor data, and the like generated by devices 436-444. In 
one aspect, device data 408 may store raw, e.g., unprocessed, 
data received from one or more of devices 436-444. Device 
data 408 may represent data from the plurality of devices 
436-444 and may be aggregated. Device data 408 may be 
stored within a computer readable storage medium. Device 
data 408 may be stored within a data structure such as one 
or more tables, files, eXtensible Markup Language (XML) 
formatted data, a database, or the like. The various modules 
of community IOT concentrator 406 may also read and/or 
store data within device data 408. 
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0092. In one arrangement, device data 408 and database 
432 may operate cooperatively with one another. For 
example, data that may be created, revised, updated, and/or 
deleted may be periodically shared and/or synchronized with 
database 432. Further, one or more subsets of data that may 
be created, revised, updated, and/or deleted within database 
432 may be periodically shared and/or synchronized with 
device data 408. 
0093 Personal pattern recognition engine 410 may ana 
lyze device data 408 to detect user patterns within the 
collected and aggregated device data 408. The user patterns 
may be oral intake consumption patterns, patterns of bio 
logical response data or events coupled with particular oral 
intake of one or more consumable items, or the like. Image 
analytics 412 may perform image processing, identify par 
ticular features of images, compare two or more images 
and/or visual features, and the like. Oral consumption ana 
lyzer 414 may be configured to determine the identity of 
particular food items from captured images. Oral consump 
tion analyzer 414 may also determine an amount, or quan 
tity, of one or more consumable items consumed by a user. 
Recommendation engine 416 may be configured to evaluate 
the user profile and overall consumption, e.g., oral intake 
information, for a user or users and send status information 
for user(s) to one or more of devices 436-444. In one aspect, 
recommendation engine 416 may determine and send a 
status responsive to a particular event, from time-to-time, or 
the like. 
0094) Referring to global IOT community 404, enterprise 
IOT concentrator 420 may interact with community IOT 
concentrator 406 and with systems 446 and/or 454. In 
general, whereas device community 402 operates at the 
device domain level, one or more modules of global IOT 
community 404 and enterprise IOT concentrator 420 may 
operate across multiple device domains. One or more mod 
ules, however, may provide services to community IOT 
concentrator 406 on a per user basis (e.g., a device domain 
specific basis). 
0095 Device interaction analytics 424 may aggregate, 
evaluate, and/or compare device data from two or more 
different device domains. Further, device interaction analyt 
ics 424 may track interactions among devices of different 
device domains and/or within a particular device domain. 
For example, device interaction analytics 424 may deter 
mine which devices are communicating with one another, 
when such devices are communicating with one another, the 
location of such devices, and the like. Device interaction 
analytics 424 may also be configured to determine when a 
user, or users, are accessing devices across different 
domains. For example, device interaction analytics 424 may 
determine that a user is using a device Such as a mobile 
device belonging to a first device domain. Device interaction 
analytics 424 may further determine that the same user is 
using, or has used, a different device Such as a kiosk that 
belongs to a different device domain, e.g., a device domain 
of a physicians office. 
0096. Adjusted intake monitoring calculator 426 may 
receive information from database 432. Database 432 may 
store information from systems 446 and/or 454 that was 
obtained through IOT integration services 428. In one 
aspect, adjusted intake monitoring calculator 426 may adjust 
statuses according to data received from one or more other 
systems. For example, consider a case where system 446 
Supports a pharmacy. System 446 may upload data to 
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enterprise IOT concentrator 420 indicating that a user has 
just refilled a prescription. The refill information for the 
prescription may be shared with enterprise IOT concentrator 
420 and stored in database 432. Community IOT concen 
trator 406 may request periodic updates from enterprise IOT 
concentrator 420 and database 432 and store the obtained 
data in device data 408 for efficient data retrieval. Subse 
quently, personal pattern recognition engine 410, recom 
mendation engine 416, image analytics 412, and/or oral 
consumption analyzer 414 may determine that the user has 
consumed a last pill from the same prescription that was 
refilled. As such, community IOT concentrator 406 may 
determine that no alert for a refill need be sent to a device 
of the user since the refill has already been initiated and/or 
processed. 
0097. IOT integration services 428 may externalize appli 
cation services to business partners via the Internet. For 
example, IOT integration services 428 may communicate 
with system 446 and/or system 454. IOT integration services 
428 may communicate with IOT nutritional consumption 
service 448 of system 446 and with IOT nutritional con 
sumption service 456 of system 454. Any data uploaded or 
otherwise obtained from systems 446 and/or 454 may be 
received by IOT integration services 428 and stored in 
database 432. 

0.098 Nutritional fact finder 430 may analyze nutritional 
data stored in database 432 to obtain data relating to user 
purchases of consumable items such as food, Vitamins, 
medications, and the like. For example, participating mer 
chants may create a customer profile that stores a historical 
record of purchased consumable items that may be uploaded 
from the point of sale to system 446 and/or system 454. As 
noted, one or more components within systems 446 and/or 
454 such as pharmaceutical database 452 and/or expired 
food repository 458 may be co-managed by third parties 
Such as the point of sale owner (or merchant) and/or third 
parties other than the point of sale owner Such as pharma 
ceutical firms, food manufacturers, or the like. Any attri 
butes of the consumable items, e.g., oral intake instructions, 
nutritional data, ingredients, expiration data, etc., relating to 
purchased consumable items may also be uploaded to sys 
tem 446 and/or system 454. IOT integration services 428 
may store the historical record of purchased consumable 
items for the user within database 432 as part of a user 
profile. Nutritional fact finder 430 may access IOT integra 
tion services 428 to obtain attributes of the consumable 
items, as may be needed, from systems 446 and/or 454. In 
one aspect, nutritional fact finder 430 may be configured on 
a per user basis to obtain additional attributes of consumable 
items relating to health and/or wellness from one or more 
other online accessible databases or Websites that the user 
indicates are acceptable sources of information. 
0099 Database 432 may be a health and wellness data 
base. Database 432 may be stored in a computer readable 
storage medium. In addition to storing information as pre 
viously described within this disclosure, database 432 may 
also store user profiles. A user may access his or her user 
profile through control panel 436. Further, community IOT 
concentrator 406 and/or enterprise IOT concentrator 420 
may read from or write to the user profiles within database 
432. 

0100 Systems 446 and/or 454 represent computing infra 
structure of one or more business entities that choose to 
opt-in to utilizing architecture 400. For example, system 446 
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may be for a pharmacy and include an expired food reposi 
tory 450 specifying expiration data for various consumable 
items whether food, medicines, vitamins, or the like. Phar 
maceutical database 452 may store medicines (e.g., phar 
maceuticals) along with other attributes Such as oral intake 
instructions, side effects, potential adverse reactions that 
may occur when taking the medication, known interactions 
with other medications, and the like. System 454 may be for 
a grocery store and include expired food repository 458. 
0101 Device IOT dashboard 418 may be implemented as 
a Web-interface through which one or more authorized users 
designated as a device domain owner may access the afore 
mentioned information across each of the various devices of 
a same domain. As an illustrative example, if the device 
domain is for a family, the device domain owner may be a 
parent that is checking data, e.g., device data and/or user 
profiles, across one or more or all devices in the same device 
domain, e.g., the devices belonging to different members of 
the device domain owner's family. In another illustrative 
example, the device domain may be for a medical practice 
while the device domain owner is an authorized user Such as 
the doctor or other member of the medical practice. The 
device domain owner may be able to access data across the 
various devices that are part of the device domain. The 
devices may be devices belonging to staff or employees of 
the medical practice and/or of patients that have chosen to 
opt-in to the service. 
0102 Global IOT dashboard 434 may be implemented as 
a Web-interface through which one or more users designated 
as global device domain owners may access data across a 
plurality of different device domains. For example, a plu 
rality of medical practices may use information and services 
from architecture 400 with a global device domain owner 
accessing data for one or more or all of the member medical 
practices. The various member medical practices may be 
Subsidiaries of a larger entity, or the like. 
(0103) 
0104 FIG. 5 is a flow chart illustrating an exemplary 
method 500 of food intake monitoring. Method 500 may be 
performed by a data processing system (system) utilizing the 
architecture described with reference to FIG. 4. FIG. 5 
illustrates an example where architecture 400 may be used 
to collect food label information for consumable items that 
the user plans on consuming orally. Further, estimates of 
portions consumed by a user may be estimated. 
0105. In block 505, the system may store purchased 
consumable items in a user profile of the user within 
database 432. In one aspect, purchased consumable items 
may be obtained by IOT integration services 428 by request 
ing information from point of sale locations that opt-in to 
using the system. For example, one or more grocery stores 
may opt-into being leveraged by architecture 400 and utilize 
a system such as System 446 and/or 454. The stores may 
create customer (e.g., user) profiles of consumable items 
purchased by the user. The customer profiles, which may 
specify a history of purchased consumable items, may be 
uploaded through system 446 and/or IOT integration ser 
vices 428 of architecture 400 and stored in database 432. As 
noted, device data 408 and database 432 may operate 
cooperatively to share data and/or Subsets of data as previ 
ously described. Thus, a user may access the information 
stored in database 432 and/or device data 408 through 
control panel 436. 

Food Intake Monitoring 
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0106. In one exemplary implementation, responsive to a 
user checking out with one or more consumable items, the 
point of sale system may document the consumable items 
purchased in the consumer profile within a consumer profile 
database. IOT integration services 428 may be triggered by 
nutritional fact finder 430 to query or poll IOT nutritional 
consumption service 448 or 456 for the point of sale and 
obtain the purchased consumable items. In one aspect, the 
purchased consumable items may only be obtained from 
Sources that the user has granted access or otherwise iden 
tified as a trusted source of Such information. Any purchased 
consumable items may be considered an available consum 
able item for purposes of determining status as described 
within this disclosure. 

0107. In another arrangement, consumable items being 
purchased may be captured by one or more devices of the 
user's device domain. For example, a camera of Smart 
glasses 438 and/or of mobile device 440 may be used to 
capture an image of a consumable item being purchased. 
The image may be captured as the user selects the item from 
a shelf, as the user places the item in his or her shopping cart, 
etc. The image of the consumable item may be provided to 
image analytics 412 to identify the particular consumable 
item. The consumable item may be stored in database 408. 
Any data stored in device data 408 may be shared and/or 
synchronized with database 432 as previously described. 
0108. In block 510, the system may associate attributes 
Such as oral intake rules and/or nutritional data with the 
purchased consumable items in the user profile stored in 
database 432 or device data 408. In one aspect, oral intake 
rules and/or nutritional data for purchased consumable items 
may be obtained from the point of sale locations. For 
example, Such information may be stored and retrieved by 
nutritional fact finder 430 triggering IOT integration ser 
vices 428 to obtain information from IOT nutritional con 
sumption service 448 and/or 456. The attributes may be 
stored within database 432 in association with the corre 
sponding consumable items within the user profile. Attri 
butes stored in database 432 may also be propagated to 
device data 408. 

0109. In another aspect, one or more of the user's 
devices, e.g., Smart glasses 438 and/or mobile device 440, 
may be used to obtain an image of label information for 
consumable items being purchased. Image analytics 412 
may, for example, obtain a product code or other identifier 
that may be used to store appropriate information in device 
data 408. Any product code or other information stored in 
device data 408 may be propagated to database 432 as 
previously described. In another example, image analytics 
412 may use optical character recognition to determine oral 
intake instructions and/or nutritional data directly from a 
label of the consumable item. Image analytics 412, for 
instance, may determine the instructions for medication 
using optical character recognition on an image of a label of 
a medication. In any case, the resulting oral intake instruc 
tions and/or nutritional data may be stored in device data 408 
in association with the corresponding purchased consumable 
items and/or may be propagated to database 432. 
0110. In one aspect, the attributes that are determined in 
block 510 may include expiration information. Expiration 
information, e.g., an expiration date, for a consumable item 
may be obtained from the point of sale location as part of the 
uploaded attributes for the consumable item(s) purchased. In 
another aspect, expiration data may be obtained directly 
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from a label of the consumable item using optical character 
recognition to determine the expiration date. 
0111. In performing blocks 505-510, it should be appre 
ciated that the system may maintain a record of what is 
on-hand for the user. The record of purchased consumable 
items may be used for purposes of recommending particular 
consumable items at different times since the system con 
siders such items to be available to the user. As used herein, 
an “available consumable item” is a consumable item that is 
purchased by the user or a consumable item identified within 
a device of a device domain of the user Such as a Smart 
refrigerator, a Smart pantry, or the like. An available con 
sumable item is further a consumable item that has not been 
identified by the system as being consumed or expired. 
0112. In block 515, the system may determine the portion 
of one or more consumable items, e.g., food, consumed by 
the user. One or more IOT devices of the user may be used 
to monitor the servings that the user consumes. For example, 
a user may grab a portion of chips or make a plate of food. 
Smart glasses 438 may be used to estimate how much food 
was actually consumed by comparing an initial image of the 
food prior to the start of consumption by the user and an 
image of the food after consumption by the user. 
0113 For example, oral consumption analyzer 414 may 
recognize the particular food items from the image and 
quantify the food in the image. This process may be per 
formed on the initial image and on a Subsequent image of the 
food to estimate the amount of food represented in each 
image. Oral consumption analyzer 414 may calculate a 
difference between the two estimates where the difference is 
the amount of food consumed by the user. This result may 
be stored in device data 408 and propagated to database 432 
as part of the user profile. 
0114. In block 520, the system may acquire the nutri 
tional data for the consumable item(s) that were consumed. 
For example, oral consumption analyzer 414 may query 
nutritional fact finder 430 for the nutritional data. Nutritional 
fact finder 430 may retrieve the nutritional data from data 
base 432. The nutritional data may include caloric amounts 
for the foods. In block 525, adjusted intake monitoring 
calculator 426 may update the consumption data in accor 
dance with actual nutritional data for the consumed portion 
of the food. For example, adjusted intake monitoring cal 
culator 426 may calculate the number of calories consumed 
by the user according to the difference estimate from the 
images, the particular food identified as being eaten, and the 
nutritional data for the food. 
0115. In block 530, adjusted intake monitoring calculator 
may store the resulting consumption data in the profile for 
the user within database 432 and subsequently within device 
data 408. The consumption data may be stored as part of a 
historical record within the user profile of what the user has 
eaten. As used herein, the term “consumption data refers to 
consumable items, or portions thereof, determined to have 
been orally ingested by a user. The consumption data may be 
historical data in that the consumption data may be recorded 
over defined periods of time. In one arrangement, oral intake 
information may include consumption data. 
0116 FIG. 5 illustrates an example where the system may 
record more accurate data for consumption by the user. More 
often than not, users do not consume an entire serving. The 
arrangements disclosed allow a more accurate recording of 
what is actually consumed by the user. In another aspect, the 
system may mark those purchased consumable items that 
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have been determined to be consumed as unavailable or 
remove the consumable items from the user's profile. 
0117 Real Time Dietary Recommendation 
0118 FIG. 6 is a flow chart illustrating an exemplary 
method 600 of providing real time dietary recommenda 
tions. Method 600 may be performed by a data processing 
system (system) utilizing the architecture described with 
reference to FIG. 4. 
0119. In block 605, the system may receive one or more 
user objectives. The objectives may be dietary objectives, 
nutritional objectives, or the like. In one example, the 
objectives may be received from a user through control 
panel 436. In block 610, the system may store the user 
objectives within the user profile within device data 408 and 
subsequently within database 432. In block 615, the system 
may send the user objectives to oral consumption analyzer 
414. In block 620, the system may receive an image in real 
time. The image may be of one or more consumable items 
as captured by Smart glasses 438 or mobile device 440. 
I0120 In block 625, the system may identify the consum 
able items from within the image as oral intake information. 
For example, oral consumption analyzer 414 may identify a 
plurality of different consumable items within the image. 
Further, the system may obtain nutritional data for the 
identified consumable items. In one aspect, oral consump 
tion analyzer 414 may query database 408 for nutritional 
data for the identified consumable items. For example, 
nutritional data may be propagated from database 432 to 
device data 408. 
I0121. In block 630, the system may compare the nutri 
tional data for the identified consumable items with the user 
objectives. For example, the system may determine which of 
the consumable items identified in the image is compliant 
with one or more of the user objectives. In block 635, the 
system may determine a recommended consumable item. 
For example, recommendation engine 416 may select an 
identified consumable item that complies with the user 
objectives. In block 640, the system may send the recom 
mendation to the user. As noted, the recommendation may 
be an instruction or instructions specifying a status Such as 
“recommended' or “not recommended. For example, each 
consumable item in the image may be in the field of view of 
the user wearing Smart glasses 438. The identified consum 
able items may be highlighted or visually distinguished with 
annotations or colors indicating “recommended' or “not 
recommended'. 
0.122 FIG. 6 illustrates an exemplary implementation 
where the system may provide real time dietary information 
to users. The real time information may be provided through 
control panel 436 or another one of the devices of the user's 
device domain. In one example, a user may be shopping at 
a grocery store and wish to purchase a consumable item Such 
as peanut butter. Smart glasses 438 may detect three differ 
ent brands of peanut butter on the shelf. In one aspect, 
architecture 400 may determine the most appropriate brand 
of peanut butter for the user. 
I0123 For example, oral consumption analyzer 412 may 
identify the three different brands of peanut butter from an 
image. Oral consumption analyzer 414 may obtain nutri 
tional data including ingredients for each brand of peanut 
butter and compare the nutritional data with the objectives of 
the user and/or with progress of the user in meeting one or 
more nutritional objectives based on consumption data 
stored in device data 408. Recommendation engine 416 may 
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send the instructions to the user specifying a status for one 
or more of the consumable items (e.g., the different brands 
of peanut butter). In one aspect, Smart glasses 438 may 
highlight the Suggested brand of peanut butter with green 
and highlight the other brands of peanut butter in red or 
otherwise indicate that one brand is preferred over the others 
in order to reach a defined user objective such as reduce 
calories, eat organically, etc. In this example, the status of 
each consumable item may be “recommended or “not 
recommended'. 

0.124. In another example, location of the user may be 
utilized by recommendation engine 416 to determine nearby 
shopping locations. For instance, recommendation engine 
416 may recommend shopping at a nearby health store, e.g., 
within a predetermined distance of the user, as opposed to 
selecting a more generalized grocery store that may also be 
within the predetermined distance. 
0.125. In still another example, smart refrigerator 442 
and/or smart pantry 444 may be utilized to deliver recom 
mendations from recommendation engine 416. For instance, 
architecture 400 may receive a message that Smart refrig 
erator 442 and/or Smart pantry 444 is opened (e.g., has a 
status of open). Responsive to opening Smart refrigerator 
442 and/or Smart pantry 444, recommendation engine 416 
may determine a Suggested consumable item, e.g., a Snack, 
for the user that is consistent with the user's objectives. The 
Suggested consumable item may be one that is considered 
available as previously discussed and that complies with the 
user's objectives. For example, the suggested consumable 
item may be one that has been purchased or one that Smart 
refrigerator 442 and/or Smart pantry 444 has determined to 
be located inside using, for example, image processing. 
Alternatively the Suggested consumable item may be one 
that is identified from an image captured by Smart glasses 
438 while the user looks through smart refrigerator 442. 
Smart refrigerator 442 and/or Smart pantry 444, for example, 
may send a list of consumable items stored therein to 
architecture 400 for storage in database 408. Recommenda 
tion engine 416 may consult the list of available consumable 
items in order to make a selection that complies with the 
stored user objectives. This example also illustrates interop 
erability of devices in the device domain. In the above 
example, a status of a device Such as a Smart refrigerator or 
Smart pantry being opened may be used to initiate operations 
in another device Such as the Smart glasses in providing 
instructions that may cause the Smart glasses to display a 
recommendation and/or highlight a particular consumable 
item in the Smart appliance. 
0126. In further illustration, recommendation engine 416 
may send instructions specifying a status Such as “try an 
apple,” which may be provided to the user's Smart glasses 
438, to Smart refrigerator 442, and/or Smart pantry 444, e.g., 
the device that was initially opened. The apple may be a 
consumable item that is listed in the contents of Smart 
refrigerator 442 and/or Smart pantry 444. In receiving the 
message from architecture 400 specifying a particular con 
Sumable item, Smart refrigerator 442 and/or Smart pantry 
444 may determine the location of the consumable item 
therein. Accordingly, in addition to displaying the consum 
able item suggestion, Smart refrigerator 442 and/or Smart 
pantry 444 may also provide the location of the Suggested 
food item, e.g., “on the third shelf or “in the crisper.” Thus, 
the user is provided with a Suggestion in real time responsive 
to opening the Smart appliance. 
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I0127. In another example, the system may monitor con 
Sumption data for a user and compare the historical con 
sumption data with the one or more objectives from the user 
profile. Based upon whether the user is meeting the objec 
tives, the system may send lock or unlock instructions to one 
or more Smart appliances such as the Smart refrigerator 
and/or the smart pantry to either allow or disallow removal 
of food. 
0128. In still another example, a user may be shopping. 
The user may initiate a query from mobile device 440 or 
Smart glasses 438 to Smart refrigerator 442 and/or Smart 
pantry 444 inquiring whether the appliance includes a par 
ticular grocery item. The Smart appliance may respond to the 
querying device by indicating whether the Smart appliance 
does include or contain the particular item specified by the 
query and/or an amount of the item. 
I0129. Expiration Detection Examples 
0.130 FIG. 7 is a flow chart illustrating an exemplary 
method 700 of expiration status detection. Method 700 may 
be performed by a data processing system (system) utilizing 
the architecture described with reference to FIG. 4. 
I0131. In block 705, expiration dates for consumable 
items may be stored in the user profile. In one arrangement, 
expiration dates for consumable items may be determined 
and stored in database 432. In one aspect, one or more 
devices of a device domain of the user may capture an image 
of a food expiration date that may be determined using 
image analytics 412 and stored in device data 408. As noted, 
data may be shared and/or synchronized between database 
432 and device data 408. In another example, a point of sale, 
e.g., a grocery store, may provide expiration dates for 
purchased consumable items as part of the consumer profile 
that may be uploaded to architecture 400. 
0.132. In block 710, the system may determine whether 
one or more consumable items have expiration dates within 
a predetermined time period of the current date. As the 
expiration date of one or more consumable items 
approaches, recommendation engine 416 may send instruc 
tions specifying statuses to one or more of devices 436-444 
of the approaching expiration of the consumable items. For 
example, recommendation engine 416 may send a status that 
a consumable item will expire a predetermined amount of 
time prior to the expiration date of the consumable item. The 
predetermined period of time may be one or more days prior 
to the expiration date, one or more weeks prior to the 
expiration date, etc. This preemptive action provides the 
user with time to utilize the consumable item that will expire 
So as not to allow the consumable item to go to waste. The 
system may monitor the expiration dates of available con 
Sumable items as compared to the current date. 
0.133 Responsive to determining that one or more con 
sumable items will expire within the predetermined time 
period, method 700 may continue to block 715. In block 
715, the system may send instruction(s) specifying a warn 
ing status to the user's control panel 436, Smart glasses 438, 
mobile device 440, Smart refrigerator 442, and/or smart 
pantry 444 specifying which consumable items have been 
identified in block 710. 
I0134. In block 720, the system may determine whether 
one or more consumable items are expired. The system, for 
example, may compare the expiration dates of the consum 
able items with the current date and determine that the 
expiration dates have passed. Responsive to determining 
that the consumable item(s) have expired, method 700 may 



US 2017/0039885 A1 

continue to block 725. In block 725, the system may send 
instruction(s) specifying an alert status for expired consum 
able items to one or more devices of the user. Responsive to 
determining that the consumable item(s) have not expired, 
method 700 may end. 
0135 For example, in the event that the expiration date of 
the consumable item has passed and the consumable item 
has not been consumed, used, or otherwise removed from 
the household (e.g., removed from Smart refrigerator 442 
and/or Smart pantry 444), recommendation engine 416 may 
provide instructions specifying an alert status to a device of 
the user. In one exemplary implementation, recommenda 
tion engine 416 may cause Smart glasses 438 to flash red 
responsive to the user picking up the expired consumable 
item. The expiration detection examples described may be 
used for food, medications, vitamins, and the like. Expira 
tion detection may prevent a user from inadvertently ingest 
ing an expired medication particularly during a time of 
distress or emergency. 
0136. In the above examples, the expiration date may be 
detected from a label of the consumable item or obtained 
from a merchant responsive to the user's purchase of the 
consumable item. In another arrangement, image processing 
may be used in cases where the consumable item does not 
specify an expiration date and no expiration date may have 
been obtained from the point of sale. 
0.137 FIG. 8 is a flow chart illustrating another exem 
plary method 800 of expiration status detection. Method 800 
may be performed by a data processing system (system) 
utilizing the architecture described with reference to FIG. 4. 
0.138. In block 805, the system may obtain an image of a 
consumable item. In block 810, the system may identify the 
consumable item within the image, e.g., the particular type 
or kind of consumable item. In block 815, the system may 
obtain a reference image of the consumable item. The 
reference image is one that displays an unexpired, or healthy 
specimen, of the consumable item. In block 820, the system 
may compare the image of the consumable item with the 
reference image. 
0.139. In block 825, the system may determine whether 
the consumable item is expired according to the comparison 
in block 820. In one aspect, image analytics 412 may 
determine features of the consumable item within the image 
Such as coloration, markings, and the like, and compare the 
identified features with the same features determined from 
the reference image. In still another example, rather than use 
a reference image, the system may store one or more 
features characteristic of an unexpired version of the con 
Sumable item as opposed to a reference image. For instance, 
the system may store features extracted from an image of an 
unexpired version of the consumable item. The features 
determined from the image obtained in real time may be 
compared with the known features of the unexpired version 
of the consumable item. If the features match, the consum 
able item may be determined to have an unexpired status. If 
the features do not match, the consumable item may be 
determined to have an expired status. 
0140 Responsive to determining that the consumable 
item is expired, method 800 may continue to block 830. In 
block 830, the system may send a status indicating that the 
consumable item is expired. Responsive to determining that 
the consumable item is not expired, method 800 may con 
tinue to block 835. In block 835, the system may optionally 
send a status indicating that consumable item is not expired. 
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0141 For purposes of illustration, consider the following 
example. Responsive to a user picking up a consumable 
item, e.g., a fruit or vegetable, a device of the user, e.g., 
Smart glasses 438, may capture an image of the consumable 
item. Oral consumption analyzer 414 may determine the 
particular type of consumable item in the image, e.g., a 
tomato. Image analytics 412 may compare the image of the 
consumable item with a reference image of the consumable 
item or known features of an unexpired version of the 
consumable item. In another example, image analytics 412 
may apply image correlation between the captured image of 
the consumable item and the reference image. 
0.142 Based upon a comparison of the features of the 
captured image of the consumable item with the features of 
a known unexpired version of the consumable item, image 
analytics 412 may determine whether the consumable item 
is expired. While the feature comparison described uses 
features of a known unexpired version of the consumable 
item, in another aspect, the system may store features that 
indicate expiration, e.g., spoilage. In that case, the detection 
of features, e.g., the matching of features, in the consumable 
item known to indicate expiration cause the system to 
determine that the consumable item has an expired Status. In 
any case, recommendation engine 416 may send instructions 
to the user device indicating the status as to whether the 
consumable item is expired according to the comparison 
performed by image analytics 412. 
0.143 Allergy Detection and Prevention 
014.4 FIG. 9 is a flow chart illustrating an exemplary 
method 900 of allergy status detection and prevention. 
Method 900 may be performed by a data processing system 
(system) utilizing the architecture described with reference 
to FIG. 4. Method 900 illustrates how architecture 400 may 
be used to detect likely allergens and help a user to avoid the 
allergens. 
0145. In block 905, the system may obtain an image of a 
consumable item. The consumable item may be a meal or be 
a plurality of different food items. For example, a device 
Such as Smart glasses 438 may be used to obtain a picture of 
a meal, packaged food, or other item that may be consumed 
by a user. In block 910, the consumable item may be 
identified within the image. For example, image analytics 
412 may determine the particular consumable item, e.g., 
different foods, in the image. 
0146 In block 915, the system may obtain a list of 
ingredients for one or more different variations, e.g., recipes, 
of the consumable item. In one aspect, community IOT 
concentrator 406 may communicate with enterprise IOT 
concentrator 420 to obtain a list of likely ingredients of the 
identified food. For example, nutritional fact finder 430 may 
query one or more databases 432 or other information 
sources for recipes for the identified consumable item. As an 
example, if the consumable food item is identified as apple 
pie, a plurality of apple pie recipes may be obtained, where 
each recipe includes an ingredient list. 
0.147. In block 920, the system may determine the varia 
tions of the consumable item that include an allergen as an 
ingredient. For example, the system may search the ingre 
dients of the retrieved recipes for allergens previously speci 
fied by the user and obtained from the user's profile. The 
system may compare the ingredients with the known aller 
gens of the user from his or her profile. 
0.148. In block 925, the system may calculate a probabil 
ity of the allergen being within the consumable item. For 
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example, nutritional fact finder 430 may determine, e.g., 
using a probabilistic data processing technique, whether the 
identified consumable item in the image poses an allergic 
threat to the user. In illustration, if the user has an allergy to 
peanuts, the system may determine that there is an 80% 
chance that the consumable item identified in the image 
includes peanut oil based upon the found recipes. As an 
example, 8 out of 10 recipes for the identified consumable 
item may have included peanut oil as an ingredient. 
0149. In block 930, the system may send instructions 
specifying a status to a device of the user. For example, 
recommendation engine 416 may send instructions that, 
when executed, cause the device to indicate a status speci 
fying the likelihood of the food containing the identified 
allergen. 
0150. The example illustrated in FIG.9 may be beneficial 
in cases where the user did not prepare the food that is to be 
consumed and, as such, is unaware of the ingredients. In still 
other arrangements, the system may identify a particular 
consumable item at the time of purchase as one that includes 
an allergen, e.g., by recognizing the packaging of the con 
Sumable item or a product code in an image, consulting 
nutritional fact finder 430, which may query database 432, 
and comparing retrieved nutritional data, which may include 
ingredients, with the allergens in the user profile. 
0151 Medication Monitoring 
0152. In one arrangement, individuals such as physicians, 
pharmacists, care providers, and users (patients) may pro 
vide information such as prescribed medications, dosage, 
times of medication consumption, medication requirements, 
and medication side effects through control panel 436. In 
another arrangement, the medication information may be 
read from pharmaceutical database 452, for example, as 
shared through global IOT community 404 via IOT integra 
tion services 428. In still another arrangement, a device of 
the user (e.g., smart glasses 438, mobile device 440, a health 
monitor, etc.) may be used to scan or obtain an image of the 
label of the medication to obtain the oral intake instructions. 
The oral intake instructions may be stored in the user profile 
within database 432 or device data 408 in association with 
the medication. 

0153. One or more of the devices of the user's device 
domain may monitor to determine whether the user picks up 
the medication. Responsive to the user picking up the 
medication, the system may retrieve the oral intake instruc 
tions from database 408. Devices such as smart glasses 438, 
personal fitness/health monitoring devices, intelligent 
kitchen appliances, and Smart devices Such as intelligent 
prescription containers may operate cooperatively and send 
data to community IOT concentrator 406 to be stored in 
device data 408. Personal pattern recognition engine 410 
may analyze device data 408 and may regulate when and 
what medications and/or other food items have been con 
sumed by the user. 
0154 In one aspect, the aggregation of medical informa 
tion may be compared with the information and/or require 
ments specified by the user to develop personal user pat 
terns. For example, personal pattern recognition engine 410 
may receive the medical information for a user and the 
user's nutritional, medical, and/or other objectives. Personal 
pattern recognition engine 410 may send instructions speci 
fying statuses to one or more devices of the user responsive 
to a user attempting to consume medicine that the user has 
already consumed. For example, the system may send 
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instructions to a Smart watch to display an alert status or 
send instructions to a prescription container to lock, e.g., 
when determined to have a status of unlocked. 

0.155. As an illustrative example, consider the case where 
a user is Supposed to take a medication two times per day for 
one week. Each day, the user is to take a first dose followed 
by a second dose two hours later without consuming food 
between the two doses. Recommendation engine 416 may 
send an alert to one or more of the user devices to consume 
a first dose (e.g., a pill). If the user picks up or touches an 
item identified as a food item within the two hour time 
period following consumption of the first dose, recommen 
dation system 416 may send a warning or alert status. 
Responsive to detecting that two hours have passed since 
consuming the first dose, recommendation engine 416 may 
send a status to the user's device instructing the user take the 
second dose. The restriction against consuming food may be 
removed responsive to determining that the second dose has 
been consumed. 

0156. In another aspect, a medication dispenser may be 
one of the devices within the user's device domain. In that 
case, recommendation engine 416 may send instructions to 
the medication dispenser to unlock responsive to determin 
ing that the time for the user to take a medication has 
occurred. For example, the system may determine that the 
status of the medications is now "consume' thereby causing 
the system to end unlock instructions. Referring to the above 
example, the medication dispenser may remain locked, 
responsive to lock instructions from the system, until two 
hours from the user taking the first dose have passed. At or 
about two hours after detecting the user taking the first dose, 
the system may send instructions to unlock to the medical 
dispenser thereby allowing the user to obtain the second 
dose of medication. The instructions provided may depend 
upon the status of the receiving device. For example, the 
system may determine that the medical dispenser has a 
locked status prior to sending an instruction to unlock. 
Similarly, the system may determine that the medical dis 
penser has an unlocked status prior to sending an instruction 
to lock. As previously discussed, the locking and/or unlock 
ing of a device may be used with other Smart appliances to 
limit or otherwise regulate food consumption. 
0157. In yet another illustrative example, a physician of 
the user may enter a medication that must be consumed by 
the user each day with food. Personal pattern recognition 
engine 410, Smart glasses 438, and control panel 436 may 
operate cooperatively to ensure that the user meets the 
requirements. For example, Smart glasses 438 in combina 
tion with personal pattern recognition engine 410 may 
determine that the user has consumed food in the morning. 
Data from personal pattern recognition engine 410 may be 
provided to recommendation engine 416. Responsive to 
recommendation engine 416 receiving the confirmed data 
from personal pattern recognition engine 410 that the user 
has consumed food, recommendation engine 416 may send 
an unlock status to a medication dispenser thereby causing 
the medication dispenser to unlock. 
0158. By comparison, if recommendation engine 416 
receives information that is indicative that the user should 
not consume the medication, e.g., abnormally high blood 
pressure from a health monitor, or the like, despite consum 
ing food, recommendation engine 416 may continue to keep 



US 2017/0039885 A1 

the medication dispenser locked. Further, recommendation 
engine 416 may send a message to a device of the physician 
of the user. 
0159. In another example, an elderly user may have a 
caregiver registered with the system. The elderly user may 
be afflicted with Alzheimer's disease or other condition that 
may prevent the user from recalling consumed medications, 
dosages, and/or even the consumption of a meal. The elderly 
user may wear Smart glasses thereby allowing the system to 
track consumption of medication, food, and determine dos 
ages (amounts) consumed, and which meals have been 
taken. The system may send instructions to a device of the 
caregiver specifying status information. The status informa 
tion may indicate that the elderly user being cared for has 
properly consumed medication scheduled for morning con 
Sumption, had breakfast, etc. In one arrangement, the system 
may send an image of the meal or other items consumed for 
informational purposes. 
0160 Referring to the prior example, the elderly user 
may reside at a day care facility. The system allows a 
caregiver to monitor the activities of the elderly user. For 
example, if a medication is not provided to the elderly user 
after a certain time period, the system may notify the 
caregiver. The caregiver may contact the day care facility to 
check on the elderly user to ensure that proper procedures 
relating to nutrition and/or medication are being followed. 
0161 Consider another example where the Smart appli 
ance is a medication dispenser. A user may visit a pharmacy 
to refill a prescription. The user may not recall the prescrip 
tion. The user may use a Smart phone or Smart glasses to 
query the medication dispenser for the name of the medi 
cation and/or quantity of medication left. The information 
may then be shared with the pharmacist, for example, 
through global IOT dashboard 434. 
0162 Personal Pattern Recognition Examples 
0163. In another arrangement, personal pattern recogni 
tion engine 410 may operate with devices of the user's 
device domain including the various health monitors previ 
ously mentioned to obtain biometric data for the user. In one 
aspect, personal pattern recognition engine 410 may be a 
device data aggregation and processor. In illustration, per 
Sonal pattern recognition engine 410 may log when a user 
consumed a certain food or medication. Personal pattern 
recognition engine 410 may log biometric data including, 
but not limited to, body temperature, blood pressure, physi 
cal activity, hours slept, heartrate at rest, heartrate when 
active, and the like. 
0164. In one aspect, personal pattern recognition engine 
410 may aggregate the biometric data with the consumption 
data. Personal pattern recognition engine 410 may determine 
correlations between historical oral intake information, e.g., 
consumable items consumed by the user, and one or more 
trends in the biometric data. For example, personal pattern 
recognition engine 410 may accurately track side effects 
experienced by a user that may be accurately correlated, e.g., 
using date and time stamps, with the consumption of medi 
cation. 
0.165. In another example, personal pattern recognition 
engine 410 may utilize analytics to make associations and 
recommendations for the user automatically. As discussed, 
architecture 400 may include historical oral intake informa 
tion and correlated biometric data. Using Smart glasses 438, 
for example, personal pattern recognition engine 410 may 
determine that within a predetermined amount of time after 
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consuming a particular food item or a particular brand of a 
particular food item, the user exhibits signs of fatigue. As an 
example, Smart glasses 438, which may include retinal 
scanners, may detect slower eyeball reactions and/or the 
closing of the user's eyelids (e.g., with greater frequency, of 
greater duration, etc.). If the user consumes the particular 
brand of the food item weekly and personal pattern recog 
nition engine 410 detects this pattern or trend, recommen 
dation engine 416 may send instructions to a device of the 
user notifying the user of the observed trend such as “you 
exhibit signs of fatigue after eating consumable item X'. 
0166 Personal pattern recognition engine 410 may ana 
lyze consumption data as may be obtained from the Smart 
pantry, Smart refrigerator, Smart glasses, etc., along with 
nutritional data correlated with consumed items. Personal 
pattern recognition engine 410 may analyze the aforemen 
tioned data in combination with data from devices such as 
blood pressure monitors and/or activity monitors to deter 
mine how consumption influences health indicators such as 
fatigue. In another example, the system may determine that 
a user consumed an excess amount of calories on a particular 
day. The system may suggest a modification to a user's daily 
activity goal that may be monitored by the system. In 
illustration, the system may adjust an activity related objec 
tive or goal of the user by increasing the number of steps to 
take in a day. The system may raise the user's objective from 
10,000 steps to 12,500 steps, for example. 
0.167 FIG. 10 is a flow chart illustrating an exemplary 
method 1000 of status detection for consumable items. 
Method 1000 may be performed by a data processing system 
(system) executing architecture 400. 
0.168. In block 1005, the system may determine a con 
Sumable item for a user. The system may determine a 
consumable item using any of the various devices of a 
device domain as described herein. In block 1010, the 
system may compare attributes of the consumable item 
determined in block 1005 with the user profile of the user. 
As discussed, attributes of the consumable item may include 
nutritional data including ingredients, oral intake instruc 
tions, medical information Such as medication interactions 
and the like. The user profile may specify objectives, aller 
gens, other prescribed medications, and the like. 
0169. In block 1015, the system may determine a status 
for the consumable item. The status may be expired, unex 
pired, recommended, not recommended, or the like. The 
status may be determined through the comparison in block 
1010. A consumable item having a known allergen, for 
example, will have a “not recommended' status. A consum 
able item determined to be inconsistent with the objectives 
of the user profile also may have a status of “not recom 
mended.” In block 1020, the system may send instruction(s) 
to one or more devices of the device domain of the user 
specifying the status. 
0170 FIG. 11 is a flow chart illustrating an exemplary 
method 1100 of monitoring oral intake of consumable items. 
Method 1100 may be performed by a data processing system 
(system) executing architecture 400. 
0171 In block 1105, the system may aggregate oral 
intake information for a user from a plurality of devices 
belonging to a same device domain of the user. The oral 
intake information may be aggregated in real time. Aggre 
gating oral intake information may include receiving oral 
intake information from a plurality of devices of a device 
domain and storing the information in a data store. Aggre 
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gating the oral intake information may include receiving 
unprocessed data Such as images and extracting data from 
the images such as identified consumable items, amount 
consumed, obtaining nutritional data for consumable items, 
consumable items and/or attributes thereof, and the like. 
0172. In block 1110, the system may compare the oral 
intake information with information within the user profile 
of the user. The system may compare the oral intake 
information with objectives, medical information including 
prescriptions and/or allergens, or the like. In block 1115, the 
system may generate one or more instructions for a selected 
device of the plurality of devices according to the compar 
ing. The instruction(s), when executed by the selected 
device, may cause the selected device to initiate one or more 
executable operations. For example, the selected device may 
provide a recommendation specified by the instruction(s), 
provide one or more statuses, change operating state Such as 
lock and/or unlock, or the like. In block 1120, the system 
may send the instruction(s) to the selected device. The 
selected device may execute the instruction(s). 
0173 The present invention may be a system, a method, 
and/or a computer program product. The computer program 
product may include a computer readable storage medium 
(or media) having computer readable program instructions 
thereon for causing a processor to carry out aspects of the 
present invention. 
0.174. The computer readable storage medium can be a 
tangible device that can retain and store instructions for use 
by an instruction execution device. The computer readable 
storage medium may be, for example, but is not limited to, 
an electronic storage device, a magnetic storage device, an 
optical storage device, an electromagnetic storage device, a 
semiconductor storage device, or any suitable combination 
of the foregoing. A non-exhaustive list of more specific 
examples of the computer readable storage medium includes 
the following: a portable computer diskette, a hard disk, a 
random access memory (RAM), a read-only memory 
(ROM), an erasable programmable read-only memory 
(EPROM or Flash memory), a static random access memory 
(SRAM), a portable compact disc read-only memory (CD 
ROM), a digital versatile disk (DVD), a memory stick, a 
floppy disk, a mechanically encoded device such as punch 
cards or raised structures in a groove having instructions 
recorded thereon, and any suitable combination of the fore 
going. A computer readable storage medium, as used herein, 
is not to be construed as being transitory signals perse. Such 
as radio waves or other freely propagating electromagnetic 
waves, electromagnetic waves propagating through a wave 
guide or other transmission media (e.g., light pulses passing 
through a fiber-optic cable), or electrical signals transmitted 
through a wire. 
0175 Computer readable program instructions described 
herein can be downloaded to respective computing/process 
ing devices from a computer readable storage medium or to 
an external computer or external storage device via a net 
work, for example, the Internet, a local area network, a wide 
area network and/or a wireless network. The network may 
comprise copper transmission cables, optical transmission 
fibers, wireless transmission, routers, firewalls, Switches, 
gateway computers and/or edge servers. A network adapter 
card or network interface in each computing/processing 
device receives computer readable program instructions 
from the network and forwards the computer readable 
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program instructions for storage in a computer readable 
storage medium within the respective computing/processing 
device. 
0176 Computer readable program instructions for carry 
ing out operations of the present invention may be assembler 
instructions, instruction-set-architecture (ISA) instructions, 
machine instructions, machine dependent instructions, 
microcode, firmware instructions, state-setting data, or 
either source code or object code written in any combination 
of one or more programming languages, including an object 
oriented programming language Such as Smalltalk, C++ or 
the like, and conventional procedural programming lan 
guages, such as the “C” programming language or similar 
programming languages. The computer readable program 
instructions may execute entirely on the users computer, 
partly on the user's computer, as a stand-alone software 
package, partly on the user's computer and partly on a 
remote computer or entirely on the remote computer or 
server. In the latter scenario, the remote computer may be 
connected to the user's computer through any type of 
network, including a local area network (LAN) or a wide 
area network (WAN), or the connection may be made to an 
external computer (for example, through the Internet using 
an Internet Service Provider). In some embodiments, elec 
tronic circuitry including, for example, programmable logic 
circuitry, field-programmable gate arrays (FPGA), or pro 
grammable logic arrays (PLA) may execute the computer 
readable program instructions by utilizing state information 
of the computer readable program instructions to personalize 
the electronic circuitry, in order to perform aspects of the 
present invention. 
0177 Aspects of the present invention are described 
herein with reference to flowchart illustrations and/or block 
diagrams of methods, apparatus (systems), and computer 
program products according to embodiments of the inven 
tion. It will be understood that each block of the flowchart 
illustrations and/or block diagrams, and combinations of 
blocks in the flowchart illustrations and/or block diagrams, 
can be implemented by computer readable program instruc 
tions. 
0.178 These computer readable program instructions may 
be provided to a processor of a general purpose computer, 
special purpose computer, or other programmable data pro 
cessing apparatus to produce a machine, Such that the 
instructions, which execute via the processor of the com 
puter or other programmable data processing apparatus, 
create means for implementing the functions/acts specified 
in the flowchart and/or block diagram block or blocks. These 
computer readable program instructions may also be stored 
in a computer readable storage medium that can direct a 
computer, a programmable data processing apparatus, and/ 
or other devices to function in a particular manner, such that 
the computer readable storage medium having instructions 
stored therein comprises an article of manufacture including 
instructions which implement aspects of the function/act 
specified in the flowchart and/or block diagram block or 
blocks. 
0179 The computer readable program instructions may 
also be loaded onto a computer, other programmable data 
processing apparatus, or other device to cause a series of 
operational steps to be performed on the computer, other 
programmable apparatus or other device to produce a com 
puter implemented process. Such that the instructions which 
execute on the computer, other programmable apparatus, or 
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other device implement the functions/acts specified in the 
flowchart and/or block diagram block or blocks. 
0180. The flowchart and block diagrams in the Figures 
illustrate the architecture, functionality, and operation of 
possible implementations of systems, methods, and com 
puter program products according to various embodiments 
of the present invention. In this regard, each block in the 
flowchart or block diagrams may represent a module, seg 
ment, or portion of instructions, which comprises one or 
more executable instructions for implementing the specified 
logical function(s). In some alternative implementations, the 
functions noted in the block may occur out of the order noted 
in the figures. For example, two blocks shown in Succession 
may, in fact, be executed Substantially concurrently, or the 
blocks may sometimes be executed in the reverse order, 
depending upon the functionality involved. It will also be 
noted that each block of the block diagrams and/or flowchart 
illustration, and combinations of blocks in the block dia 
grams and/or flowchart illustration, can be implemented by 
special purpose hardware-based systems that perform the 
specified functions or acts or carry out combinations of 
special purpose hardware and computer instructions. 
0181 For purposes of explanation, specific nomenclature 

is set forth to provide a thorough understanding of the 
various inventive concepts disclosed herein. The terminol 
ogy used herein, however, is for the purpose of describing 
particular aspects of the inventive arrangements only and is 
not intended to be limiting. 
0182. As defined herein, the singular forms “a,” “an, and 
“the are intended to include the plural forms as well, unless 
the context clearly indicates otherwise. As defined herein, 
the term "another means at least a second or more. As 
defined herein, the terms “at least one,” “one or more,” and 
“and/or, are open-ended expressions that are both conjunc 
tive and disjunctive in operation unless explicitly stated 
otherwise. For example, each of the expressions “at least one 
of A, B and C.’ “at least one of A, B, or C.’ “one or more 
of A, B, and C.’ “one or more of A, B, or C.' and "A, B, 
and/or C' means A alone, B alone, C alone, A and B 
together, A and C together, B and C together, or A, B and C 
together. As defined herein, the term “automatically’ means 
without user intervention. 

0183. As defined herein, the term “computer readable 
storage medium' means a storage medium that contains or 
stores program code for use by or in connection with an 
instruction execution system, apparatus, or device. As 
defined herein, a “computer readable storage medium' is not 
a transitory, propagating signal per se. A computer readable 
storage medium may be, but is not limited to, an electronic 
storage device, a magnetic storage device, an optical storage 
device, an electromagnetic storage device, a semiconductor 
storage device, or any Suitable combination of the foregoing. 
Memory elements, as described herein, are examples of a 
computer readable storage medium. A non-exhaustive list of 
more specific examples of a computer readable storage 
medium may include: a portable computer diskette, a hard 
disk, a random access memory (RAM), a read-only memory 
(ROM), an erasable programmable read-only memory 
(EPROM or Flash memory), a static random access memory 
(SRAM), a portable compact disc read-only memory (CD 
ROM), a digital versatile disk (DVD), a memory stick, a 
floppy disk, a mechanically encoded device such as punch 
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cards or raised structures in a groove having instructions 
recorded thereon, and any suitable combination of the fore 
going. 
0.184 As defined herein, the term “coupled' means con 
nected, whether directly without any intervening elements or 
indirectly with one or more intervening elements, unless 
otherwise indicated. Two elements may be coupled 
mechanically, electrically, or communicatively linked 
through a communication channel, pathway, network, or 
system. As defined herein, the terms “includes,” “including.” 
“comprises, and/or "comprising.” Specify the presence of 
stated features, integers, steps, operations, elements, and/or 
components, but do not preclude the presence or addition of 
one or more other features, integers, steps, operations, 
elements, components, and/or groups thereof. As defined 
herein, the term "output' means storing in physical memory 
elements, e.g., devices, writing to display or other peripheral 
output device, sending or transmitting to another system, 
exporting, or the like. As defined herein, the term “plurality” 
means two or more than two. 
0185. As defined herein, the term “executable operation' 
is a task performed by a data processing system or a 
processor within a data processing system unless the context 
indicates otherwise. Examples of executable operations 
include, but are not limited to, “processing.” “computing.” 
"calculating.” “determining.” “displaying.” “comparing,” or 
the like. In this regard, operations refer to actions and/or 
processes of the data processing system, e.g., a computer 
system, or similar electronic computing device, that manipu 
lates and transforms data represented as physical (electronic) 
quantities within the computer system's registers and/or 
memories into other data similarly represented as physical 
quantities within the computer system memories and/or 
registers or other such information storage, transmission or 
display devices. 
0186. As defined herein, the term “if” means “when or 
“upon” or “in response to” or “responsive to.” depending 
upon the context. Thus, the phrase “if it is determined' or “if 
a stated condition or event is detected may be construed 
to mean “upon determining or “in response to determining 
or “upon detecting the stated condition or event' or “in 
response to detecting the stated condition or event' or 
“responsive to detecting the stated condition or event 
depending on the context. As defined herein, the term 
“responsive to” means responding or reacting readily to an 
action or event. Thus, if a second action is performed 
“responsive to a first action, there is a causal relationship 
between an occurrence of the first action and an occurrence 
of the second action. The term “responsive to indicates the 
causal relationship. 
0187. As defined herein, the term “processor” means at 
least one hardware circuit configured to carry out instruc 
tions contained in program code. The hardware circuit may 
be an integrated circuit. Examples of a processor include, 
but are not limited to, a central processing unit (CPU), an 
array processor, a vector processor, a digital signal processor 
(DSP), a field-programmable gate array (FPGA), a program 
mable logic array (PLA), an application specific integrated 
circuit (ASIC), programmable logic circuitry, and a control 
ler. 

0188 As defined herein, the term “real time” means a 
level of processing responsiveness that a user or system 
senses as Sufficiently immediate for a particular process or 
determination to be made, or that enables the processor to 
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keep up with some external process. As defined herein, the 
term “user” means a human being. The terms first, second, 
etc. may be used herein to describe various elements. These 
elements should not be limited by these terms, as these terms 
are only used to distinguish one element from another unless 
stated otherwise or the context clearly indicates otherwise. 
0189 Reference throughout this disclosure to “one 
embodiment,” “an embodiment,” or similar language means 
that a particular feature, structure, or characteristic described 
in connection with the embodiment is included in at least 
one embodiment described within this disclosure. Thus, 
appearances of the phrases "in one embodiment,” “in an 
embodiment,” and similar language throughout this disclo 
Sure may, but do not necessarily, all refer to the same 
embodiment. 
0190. The descriptions of the various embodiments of the 
present invention have been presented for purposes of 
illustration, but are not intended to be exhaustive or limited 
to the embodiments disclosed. Many modifications and 
variations will be apparent to those of ordinary skill in the 
art without departing from the scope and spirit of the 
described embodiments. The terminology used herein was 
chosen to best explain the principles of the embodiments, the 
practical application or technical improvement over tech 
nologies found in the marketplace, or to enable others of 
ordinary skill in the art to understand the embodiments 
disclosed herein. 
What is claimed is: 
1. A method of monitoring oral intake of consumable 

items, comprising: 
aggregating, using a processor, oral intake information for 

a user from a plurality of devices belonging to a same 
device domain of the user in real time; 

comparing, using the processor, the oral intake informa 
tion with a user profile of the user; 

generating, using the processor, an instruction for a 
selected device of the plurality of devices according to 
the comparing; and 

sending, using the processor, the instruction to the 
selected device, wherein the selected device executes 
the instruction. 

2. The method of claim 1, further comprising: 
determining a status of the selected device of the device 

domain; 
wherein the instruction is also generated according to the 

status of the selected device. 
3. The method of claim 1, wherein the oral intake infor 

mation specifies a plurality of available consumable items, 
the method further comprising: 

detecting removal of a consumable item from an appli 
ance device of the device domain; and 

marking the consumable item as unavailable responsive to 
the detecting. 

4. The method of claim 1, further comprising: 
correlating consumption data with biometric data for the 

user, 
detecting a user pattern from the correlated consumption 

data and biometric data; and 
sending a further instruction, determined according to the 

biometric data for the user pattern, to the selected 
device of the device domain. 

5. The method of claim 1, wherein comparing the oral 
intake information comprises: 
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comparing a visual feature of a consumable item with a 
reference visual feature; and 

determining whether the consumable item is expired 
according to the comparing of the visual feature with 
the reference visual feature. 

6. The method of claim 1, wherein comparing the oral 
intake information comprises: 

comparing an expiration date of a consumable item with 
a current date; and 

determining whether the consumable item is expired or is 
to expire within a predetermined amount of time. 

7. The method of claim 1, wherein comparing the oral 
intake information comprises: 

retrieving ingredients for each of a plurality of variations 
of a detected consumable item; 

comparing an allergen of the user from the user profile 
with the ingredients of the plurality of variations of the 
consumable item; and 

determining a probability of the consumable item includ 
ing the allergen. 

8. A system for monitoring oral intake of consumable 
items, comprising: 

a processor programmed to initiate executable operations 
comprising: 

aggregating oral intake information for a user from a 
plurality of devices belonging to a same device domain 
of the user in real time; 

comparing the oral intake information with a user profile 
of the user; 

generating an instruction for a selected device of the 
plurality of devices according to the comparing; and 

sending the instruction to the selected device, wherein the 
Selected device executes the instruction. 

9. The system of claim 8, wherein the processor is further 
programmed to initiate executable operations comprising: 

determining a status of the selected device of the device 
domain; 

wherein the instruction is also generated according to the 
status of the selected device. 

10. The system of claim 8, wherein the oral intake 
information specifies a plurality of available consumable 
items, and wherein the processor is further programmed to 
initiate executable operations comprising: 

detecting removal of a consumable item from an appli 
ance device of the device domain; and 

marking the consumable item as unavailable responsive to 
the detecting. 

11. The system claim 8, wherein the processor is further 
programmed to initiate executable operations comprising: 

correlating consumption data with biometric data for the 
user, 

detecting a user pattern from the correlated consumption 
data and biometric data; and 

sending a further instruction, determined according to the 
biometric data for the user pattern, to the selected 
device of the device domain. 

12. The system of claim 8, wherein comparing the oral 
intake information comprises: 

comparing a visual feature of a consumable item with a 
reference visual feature; and 

determining whether the consumable item is expired 
according to the comparing of the visual feature with 
the reference visual feature. 
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13. The system of claim 8, wherein comparing the oral 
intake information comprises: 

comparing an expiration date of a consumable item with 
a current date; and 

determining whether the consumable item is expired or is 
to expire within a predetermined amount of time. 

14. The system of claim 8, wherein comparing the oral 
intake information comprises: 

retrieving ingredients for each of a plurality of variations 
of a detected consumable item; 

comparing an allergen of the user from the user profile 
with the ingredients of the plurality of variations of the 
consumable item; and 

determining a probability of the consumable item includ 
ing the allergen. 

15. A computer program product comprising a computer 
readable storage medium having program code stored 
thereon for monitoring oral intake of consumable items, the 
program code executable by a processor to perform a 
method comprising: 

aggregating, using a processor, oral intake information for 
a user from a plurality of devices belonging to a same 
device domain of the user in real time; 

comparing, using the processor, the oral intake informa 
tion with a user profile of the user; 

generating, using the processor, an instruction for a 
selected device of the plurality of devices according to 
the comparing; and 

sending, using the processor, the instruction to the 
selected device, wherein the selected device executes 
the instruction. 

16. The computer program product of claim 15, wherein 
the method further comprises: 

determining a status of the selected device of the device 
domain; 
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wherein the instruction is also generated according to the 
status of the selected device. 

17. The computer program product of claim 15, wherein 
the oral intake information specifies a plurality of available 
consumable items, the method further comprising: 

detecting removal of a consumable item from an appli 
ance device of the device domain; and 

marking the consumable item as unavailable responsive to 
the detecting. 

18. The computer program product of claim 15, further 
comprising: 

correlating consumption data with biometric data for the 
user, 

detecting a user pattern from the correlated consumption 
data and biometric data; and 

sending a further instruction, determined according to the 
biometric data for the user pattern, to the selected 
device of the device domain. 

19. The computer program product of claim 15, wherein 
comparing the oral intake information comprises: 

comparing a visual feature of a consumable item with a 
reference visual feature; and 

determining whether the consumable item is expired 
according to the comparing of the visual feature with 
the reference visual feature. 

20. The computer program product of claim 15, wherein 
comparing the oral intake information comprises: 

comparing an expiration date of a consumable item with 
a current date; and 

determining whether the consumable item is expired or is 
to expire within a predetermined amount of time, 
wherein the instruction specifies the status. 
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